. Peak assignments for FT-IR spectrum of iCOFs-A Table S2 . Peak assignments for FT-IR spectrum of COFs-B Figure S3 . Solid-state 13 C-CP/MAS NMR spectroscopys of A2, B3, C2, iCOFs-A and COFs-B. 
Instruments and Methods.

Transmission electron microscopy (TEM)
Transmission electron microscopy was performed on a Philips CM 200/FEG transmission electron microscope. The samples were prepared by carefully dropping the corresponding solution onto the carbon coated copper grid followed by removal of the solvent under vacuum.
Atomic force microscopy (AFM)
Atomic force microscopy was carried out with a Nano scope IIIa MultiMode microscope. The samples were prepared by drop-casting of the corresponding solution (diluted with distilled water) on mica or silicon wafers, dried under air for 2 h, and then submitted to AFM characterization.
Fourier-transform infrared spectroscopy (FT-IR)
Fourier transform infrared spectroscopy was carried out with a Nicolet 380 FT-IR spectrometer. The samples for IR study were prepared as KBr pellets.
Thermal properties
Thermogravimetric analysis (TGA) was performed on a TGA 851 (Mettler Toledo) from room temperature to 600 ºC at the heating rate of 10 ºC min −1 under N 2 .
Powder X-ray diffraction X-ray diffraction measurements were carried out with an X'Pert PROX system using monochromated Cu/Kα (λ = 0.15418 nm). The samples were spread on the square recess of XRD sample holder as a thin layer, respectively.
Photoelectricity measurements
Electrical conductivity and photoconductivity measurements of the iCONs-A were carried out through a two-probe method using an Agilent B1500A Precision semiconductor parameter analyzer coupled a Signatone S-1160 probe station, which is equipped with a Motic microscope and a CCD camera for in situ imaging of the device. The whole system is housed in a shielding dark box to eliminate the noise and/or scattering light for low-current and/or light-sensitive measurements. The micro-gap electrodes were fabricated by photolithography silicon wafer covered with a 300 nm thick SiO 2 dielectric layer. The gold electrode pair is 50 µm long and 5 µm wide, onto which nanosheets were deposited by drop-casting, followed by air-drying. We investigated the photoconductivity of iCONs-A by casting a thin film of iCONs-A on gold electrode with the irradiation from visible light (>400 nm) of a xenon lamp. 
